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(57)Abstract: 

PROBLEM TO BE SOLVED: To estimate a torque gradient 
while reducing the amount of computations. 
SOLUTION: A processing means (high-pass filter) 1 1 
processes wheel speeds detected every predetermined 
sampling time , so that the steady-state components of wheels 
with respect to acceleration are eliminated. A torque gradient 
estimation means 12 estimates a braking torque gradient from 
wheel speed time-series data that are subjected to high-pass 
filtering process by the processing means 1 1 . Such wheel 
speeds are processed so that the steady-state components of 
the wheels with respect to acceleration are eliminated, 
whereby the unknown factor (offset item) conventionally 
needed to estimate the torque gradient can be omitted, so that 
the amount of computations for estimating the torque gradient 
can be reduced. 
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[0 06 9] C<3C':/-^:5?-i^^l 6 StCii, ±'^Otc 
-&BtjtSjl<7>*!jiM V i.y^Y-'.'Ol'y'lZZ { r ,>oi.:?'S F 
R J > <D^KmU<}l'y 1 3 2 a t^mt^m<OM'0v l- 
Y-\><)iy\ 3 4 { r.'<jl.'ySF Lj ) 0>^)±M^><}1 

KmU<}[^y' 13 2 1) J^Z>^'<}U-yS F LC'^Eii).'<il':/ 1 
3 4b frd 1 1 . 'J If- V- 1 0 0 iPir>mtimm ^ tifciSiJ^ 

[ 0 0 7 0 ] ^'OVVS F R :^.!>'^*>'jL''?'S F LO>\±/j^^ 
f toia^tC . tin 0 V U y ^ K.- 'i.^l^ >^ 1 3 6 < 10 
T. r,>v.u:/SAl J ) K^'^.'L^ 
138 (JL-^IT. r,>oL'rSA2j ) /t^'^^i^m^nxii 
♦J. C<7>'*>f.'U:?'SA 1 iaCJ=^'<.'L'7^SA2CCti. 56tc4g 

i 5 2^<:'yu-=^^E^*[J;l'S:?D>^^^^'--J^ 

1 4 4tC^=jt5tirfoO. ''i,'l'^SA2lt. 

[ 0 0 7 1 ] ^'<}\^ysA I ij?jy><ii'0'%A2 \t. mn<j> 20 

'Tu-^^'-KB^tcl*, l^E^^l 2 27>^^OE:^A^ 
^^r::?a> h?fW-,'U->L> 14 4, 1 4 6^<::?!>^:!!» 

-T^S F K^Vf''<>i^^S F LiO^^<^JE:^iO^# ^7 o > h 
^ - >\^t^ ij > 1 4 4 . 1 4 6 tCi^.-.^.-.-^ ^ 
Ol^^^^o fAlt^fe, iriST'ii, a^^'u-^+^-Ki 

too72]^?c v-^^^f-idif 1 66tcit. m^m 

;i V b y ^ 1 3 0 <y.T. r S A 3 J > ^/ru 30 

X. hmu tcmmm(K>mm v u ^ >f k ^.-u 't' 1 4 o 

^^(SC'Sa^VU^'i K^>OP:?'l 4 2 ( r>'<,'U'7'SR 

Lj )<?>itJEiiJp<Ji''7'i 4 0 DT^^^^^^^nrt-^. 

tcv<;U'ys RROC'^^SjEfP^^i-rr 1 4 0 b5^0''>o^':?'S R 
L <5C:'ii^iHiJ'' l 4 2 b ii, »J lf - ! 0 0 ip 6 
its J«t9: $ nfc\^m^ 1 6 2 5 nr t ^ -5 , 

[ 0 0 7 3] ."i^l'':rs R R (OK.tii^mn<J>m'^kt . 

.ti>r-jL.^:>"j>3?'-- 1 4 8^<:^if^$n^c*jo, ^'<^i.^s 40 

RLi*. 2£f%fi<>!:''7^u-=t^7^V Ai? 1 58tC':/l>'-^jE 

[007 4 ] ''<-J^tfSA3i*. m 
tCt^. »J-ir)^-?^^"E§g^ 1 6 6:^>^6CC'^X^;7E;^\ 

7' S R L S R R tc:*^?t>^-S ^ oc^^ tjl *3 ^ 

>l. ABS*iJiiW^-m^<:i*. '7'-;^^7-id^i 6 6<D 
■^m±i>^^' < 7' S R L TStCi^^' < 'T' S R R i^ciPiP^ ^: ^ cc 

^=&t?]0 8ix-'S. tfj:i>%. ^imxiit. 3i;tyu-+^ 

- K a; A B S ©iJiittl^ - K L <0^ 0 fe^ a 5 L it^X^i^r 50 
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[ 0 0 7 5 ] :j)C^<:. -<p;^5S<5C'fi^i^<Df^^^5Sl^'r'So u 
iJ. ABS^- KH#CCii. ^6<D''OW:7'SA lS:Ci=''<,'L' 
"T^S A23&^itEI^Sl 2 2ig'J<D^^r^t;.»<;U'yS FRia 
t>V<^^':^SF UiiJ<7>^'Srrf§C^^o *^<:. .^OU^T^S A 3 t!)^ 

1 6 8M<^^^^W-£>o 

[ 0 0 7 6] ^ -r; mi&ii^ffi^^ l O:;^^^. ^ISS*? 

[ 0 0 7 7] l^ic. h 1 2 ±iE^ 

^ U . :'XtC±la ;^ -7 V -7' 2 t, ^ r (13)5^<7>?«I t f5> 

[0078] -eur, ABz^m^m ^•^m'^<o'yn 
Y(j>mf\x^m^\'x'>o 

[ 0 0 7 9 ] 7 tC;^^c^: ^> td, A B S*ijmi^jf^ 1 4 

ft(i!:'}iK*'fSu (u, : ! = K 2, 3. 4> ^iS^T^ 
{^^•;'V2 0 0> o 

[0 08 0] T^t^:^^. <i4)5:^-^as)^^fSa9)^> (2 
o^^c-ttS^^^fi^^^saL-. (19)53;. i2oy^xmni>rz 

tiC^-J)^ (23)^, (2<.^CJ:.2>hpr-^^?gaiT^o 

<j>yicv)it^ mmmm^ 1 2 :*^ftrXE 6 fc$m v>\^t^n 

m^^m^iK?^^ 'SCiOC.^:DABS s*JtM^ 1 6 <0\m^ 

[ 0 0 8 i ] '^xic^ mm^n » i irisi^L. {^^t^ ^- '7- 

2 0 2 > . M i %i^(J>m%'^ u I ?>^jE©^dlM+ e c^: 0 ;^ 
at c ^;0-.|?-5:>^^^ii£r -6 7^ v 2 o 4 > « i^f^M u , 

?)Si£or.gTl^i+ e J: 0 c < 7^ 2 0 4 #^ 
*iilE) , ^! ticC'ABS^JtilI^<7>^mf^^. i^Eif^ 
cciSriE'r^ {;^;7^-;^'7-2 0 6) <> 

[ 0 0 8 2] J«f^Sxi , iO^E<^Srifii-4- e J: 0 < 
<xr •;''::^2 0 4S7£4^ite) . J-kI^Su , :0^^<^> 
Sigfi- e J: 0'J^$ t^Ji^SiO-'^+tet*^ (J?^-;^ •;> :^2 0 
8> • l^{^Sui ?>^^<^>SigM- e<^:t?^'h$C-iS^ {A 
r-;>':^2 0 8^7£t!l^) . 1^ 1 teOA BS*l^^o::'lS:f1^ 
{f^^. ^Eff^tclft^T'S (x-r-;^::^2 1 0> . 

[ 0 0 8 3] }«f^S i» i iOvm<^>Siifli - e J: /J < r^r 
C^tS^ (;^r ';^:^2 0 8SA£|ii^) . tUf>^. \M%n 
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m%m^^m^ir^ t . *fs^^ i i rci-t >^ > ^ o 

tcpo. inline UT^>^^ 'J ->f>hU:rcjt$i##i<^)g: 
[ 0 0 a 5 ] ! 4 ^^?Ltc^^ {^f^'^-yZ 10 

[ 0 0 6 6] c <DX ^ tcs^ii^<o}«mt^j>^iffim$n 

^i;. ABSB«JilII^l 6T'iS:. E|6©S F R h 
^131. SFL=J>H3-^ 1 33. SRR:2>I'P 
-^139. SBL^>h^Jt--y 14 \i>^. ^mmt^- 
tC^t^Ur^M'-U-^'SFR. ^-i^P-s^SF L. '>vjU'7^SRR. 20 
.»OP:7'S R L<!!:'ll9l330*iJtl«l=£?T^o 
[ 0 0 8 7] Trj,t?i^. m±it^<DL^U^mWU<)lV 

oc o r , Kg) 6 ©iSSffi^ 1 6 2 Of^iiSJE^^MltT^ * 

[ 0 0 8 8] U ±55^^ \.*^C^\ tC-4^5£(^>ff^SS^Ci*. *!J 

[0089]Bil*>, m9 < B> tC^Tc^I^tC, ^f^C-V^^^ 

o 0 . mmm^Rim^t^mtt i *> tc ^? >f -t-^^ 

[ 0 0 9 0 ) ^tc. miO ( B > tC^nTJ; ^CC. V 
^^m^f^jfiCC^jftC^S*. Epfe, »li:*iD -:^ i^r^^f 

H -5 itett^?^:5:cm3^ftKE?£ i tc ju ^^i^mm 2 o N 
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[0 0 9 1 ] ^fc. ±i^<D^:'>(^cmELrcPm\^^\^i?n 

[0 09 2] ^£io\ -^m^<oiimxkt, M^m(om?hn 

^m^^^O trj:^j:'yiCABSm'^^^=r'y<DX. *M<^> 
mtLtctoxh. i^mc A B S *W =&^T ^ C i iO^ r- 3t 
[ 0 0 9 3] l^tc. -^m^<ommX{t. 

^icwp $ t^T (./ 5 ^ i^u>f^!^^^i^x B . -^m^ 
ABs%m^w^xB 

[0094] ^ 6tc, ipmM<^^^1^Xk^s A '^(DWnk. 

mm^^mmirh<j>x'u<. c<j>^Yw,'f{m^^m^^i^±. 
a^u. c<^'7-^> nfeft^i^^'^^c^:^wABSB<j^ai^ 

^(0=?^^hnm.^i(Xfc^itmi^^fj:ABS%m^W^X 

[ 0 0 9 5 ] -<sc^pj<^>;^*£«:'?fMr'^>^i^\ ± 

J: ^» {<: ^ jci iiBsf h ^: b tcgSif U tcif^. h 
£512 <:■ \:)S\<Dmm.mcMm^ c i 

[ 0 0 9 6] 

[ 0 0 9 7] % fc. i^m^it. igacc'ch ^ t^cmELtcm 

ft h ^i- s;iS^<: s-^t - r . *iStc{iF^T^ -^i^-^t}^ 

[1^2] ^Kv-^^^&t. mmv}\^i:^^.o'$m\^>i'^n 
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(13) 



?3 



[ iS 6 ] -4c;^5£cc:'^mccf^c-s a B s sti^tti^^^t? t-x 



12 0 0 0-1 1 8375 

r p _ ^ ^ _ C^^o 

[1^8] is:;^5g(Z:'SJtStCW^^ABSffl«JiiHl7!>ijiJ^5n^S 

1 0 Mmi^^.&^m 

14 ABSffll]iai#^m' 

16 A B s w^im^ 



AO 



14 



AOS 



16 



^\^V}^o sijiihA-7^ae (>o) 
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